ABSTRACT
Introduction
Warts are a common dermatologic complaint, with an estimated incidence of 10% in children and young adults, being an important motive for dermatologic consultation. They are benign epithelial neoplasms of the skin and mucous membranes resulting from human papillomavirus infection.
Despite possible spontaneous remission, their aesthetic or functional induced impairment, together with their contagious nature, makes treatment necessary.
Therapeutic approaches include immunotherapy agents, keratolytic agents, cytotoxic agents, biological modifiers and physical destructive modalities such as curettage, electrocautery, chemical cautery, cryotherapy, surgical excision and some laser methods [1] [2] [3] [4] .
Clinical Case
We describe the case of a patient, otherwise healthy, with large warts located on the dorsal surface of the right hand and fingers, with a two years evolution. He had a great number of lesions, the biggest one having 13 × 9 cm. He was a manual worker and the lesions caused him a lot of discomfort at work besides aesthetic problems, so he wanted to get ride of the problem.
We started treatment with cryotherapy with two 15-second freeze-thaw cycles that were repeated after 4 weeks. Four sessions were performed with minor response. Patient started to apply imiquimod 5x/week for 6 weeks, again without sustained response. It was decided to perform a destruction of the lesions with the CO 2 laser, which implied a 2 months downtime period after the procedure. After full cicatrisation of the lesions, rapid relapse of the lesions was noticed (Figure 1) .
Treatment with a pulse dye laser was performed (PDL, 585 nm, Candela PhotoGenica V-Star), with a 7-mm spot size at 9 J/cm 2 . Each lesion received 2 pulses with 1 to 2 mm overlap and 2 mm border of normal appearing skin was also treated. During the treatment the freezing device was kept at level 3/7. Increments of energy between the sessions were performed according to the lesions response and the interval between the sessions was 5 to 8 weeks. After 4 sessions a good response was obtained with an almost complete clearance of the lesions ( Figure  2) , with a total of 13 sessions necessary to have complete response (Figure 2) . The fluences used are represented on Table 1 . No relapse occurred so far.
Discussion
There are an estimated 4 million visits to dermatologists for nonvenereal warts in the US [1] each year and although there are several different approaches in how to treat warts none of them have antiviral effect [2, 3] . Sometimes it is necessary to use more than one therapy to achieve a complete response. As spontaneous remis-sion can occur, a wait and see approach can sometimes be used, but normally patient seek medical help, due to aesthetics and functional impairment. In our department cryotherapy or topics (keratolytics) are used as a first line approach and in case of failure treatment with the PDL is tried. In this patient due to the size of the lesions, we decided to vaporize it first with the CO 2 laser hoping for a complete response after the procedure, because the patient wanted fast results.
The efficacy of the 585 nm PDL in treating warts is well demonstrated by some authors [5] [6] [7] [8] [9] [10] . The mechanism of action of this laser is still unclear, but it may be the result of intense heating of the dermal vessels, blocking the blood supply to the wart and inducing a keratinocyte necrosis [11, 12] . This theory is based on the presence of dilated and congested vessels at the base of most warts and the selective phototermolysis induced by this type of lasers [13, 14] . Light microscopic evaluation of treated areas immediately after treatment and at 1, 6 and 13 days after treatment shows agglutinated erythrocytes in the papillary vessels, with subsequent thrombosis and endothelial and keratinocyte necrosis [5, 13, 14] . This kind of therapy leads to fewer side-effects than more conventional therapies regarding blood loss, infection, pain, scarring and downtime, especially when compared with the CO 2 laser [5, 15, 16] . Our patient needed a 2 month downtime period after the CO 2 treatment and didn't need to stop at all between the PDL treatments. Studies to access PDL efficacy to treat warts classified them in simple or recalcitrant, the last ones being lesions that exist for more than 2 years and had had at least one or two others therapies [5, 8, 15] . Akarsu et al. observed that recalcitrant warts, despite needing more treatments, have a better response rate than simple ones [17] .
Our case represents another example of success when treating recalcitrant warts with the PDL, despite the great number of sessions and higher fluences used to achieve a complete response. We performed 13 sessions because complete remission of the lesions was the goal. During treatment the spot size was changed due to a problem in the mirrors of the 7 mm hand piece that became again used after it was solved. This treatment didn't lead to any relevant side-effect not even hipo/hiperpigmentation which are common when using PDL.
This paper supports the recent report by Passeron et al. about the need to use higher fluences, pulse stacking and shorter intervals between the treatments when treating palmo-plantar warts [12] .
Some authors believe that before laser treatments, the surface of the wart should be peeled with a blade, so that the light can penetrate deeper but so far no study was able to prove this [17] .
This report shows that PDL can be therapeutically effective in recalcitrant warts when other less expensive therapies failed, particularly if high fluences are used and pulse stacking is performed with less than 8 weeks interval between treatments.
